Staphylococcus aureus impairs the airway epithelial barrier in vitro.
Chronic rhinosinusitis (CRS) is a cluster of disorders that result in sinonasal mucosal inflammation. Staphylococcus aureus (S. aureus) is associated with severe and recalcitrant CRS. The purpose of our study was to investigate the effect of S. aureus on respiratory epithelial barrier structure and function. Conditioned media from S. aureus reference strains (American Type Culture Collection [ATCC] 13565, 14458, and 25923) was applied to air-liquid interface (ALI) cultures of primary human nasal epithelial cells (HNECs) and transepithelial electrical resistance (TEER) was measured to assess cell-to-cell integrity. Electron microscopy was used to gauge the ciliated area and tight junctions (TJs). Additionally, the expression of the TJ protein zona occludens-1 (ZO-1) was examined via immunofluorescence. Statistical analysis was performed using analysis of variance (ANOVA) with pairwise Bonferroni-adjusted t tests. Secreted products applied to ALI cultures from S. aureus strain 13565 caused a concentration-dependent decline in electrical impedance compared to controls and reference strains 14458 and 25923 (p < 0.001). Electron microscopy showed a distinct separation between adjacent cells apically, in the region of TJs. The ciliated area was not affected; however, ZO-1 expression became discontinuous in HNECs exposed to the 13565 strain's conditioned media. Conditioned media of the S. aureus strain 13565 damages the airway epithelium by disrupting the TJs between primary HNECs grown at an ALI. These findings suggest that strain-specific S. aureus-secreted product(s) compromise epithelial barrier function, which may constitute 1 of the roles played by S. aureus in the pathophysiology of recalcitrant CRS. Further research is required to uncover the relevant molecular mechanisms.